INTRODUCTION
Since its recognition in the middle of the twenties, Newcastle disease has become a major problem to the world poultry industry and is now known to be present in every poultry producing area of the world (6) . In Zambia the disease was diagnosed for the first time in 1952 in Southern Province, where a total of 15 outbreaks were recorded during the year. The disease seems to have spread from these small foci and is now enzootic throughout the country. However, owing to a strict vaccination policy, commercial poultry farms do not experience losses but extensive outbreaks cause heavy mortality in village poultry (1) .
Routine diagnosis of Newcastle disease (ND) at the Central Veterinary Research Institute, Balmoral (CVRI) is made by the isolation of Newcastle disease virus (NDV) in chicken embryos and identification by haemagglutination (HA) and haemagglutination inhibition (HI) tests. No tests have so far been made on the pathogenicity of these isolates.
The objective of the present experiment was to determine the pathotyping of isolates involved in 1982-1983 outbreaks. Such knowledge might result in better understanding of the factors influencing Newcastle disease epizootics in Zambia.
MATERIALS AND METHODS

Virus strains.
Twenty ND virus isolates were collected during routine diagnosis at the Central Veterinary Research Institute in 1982-1983 and used in this study.
The isolates were from chickens and designated according to their registra tion number in the post-mortem register.
Reference ND virus strains, namely the viscerotropic velogenic virus, the mesogenic Komarov strain, the lentogenic B 1; F and Lasota strains were obtained from the Animal Health Research Institute, Cairo, Egypt.
Two successive egg passages were made from all the test and reference strains, and the resultant allantoic fluid stored at -20°C.
Characterisation of the isolates.
The following four tests were used for characterisation of the isolates (8) and were carried out according to « Methods for examining poultry biologicals and for identifying and quantifying avian pathogens » (9) :
Mean death time (MDT) :
Ten-fold dilutions of infected allantoic fluid containing antibiotics were inoculated into 9-10 day-old embryonating eggs. Five embryos were used for each dilution. The embryos were candled regularly every eight hours, and deaths recorded. At the end of the observation period of 6 days all the embryos were examined for the presence of NDV haemagglutinin. The MDT is measured in hours and is the time required for the minimum lethal dose to kill 9-10 day-old embryos.
Intracerebral pathogenicity index (ICPI) :
One-day-old chicks were inoculated intracerebrally with 0.05 ml of a 1:10 dilution of allantoic fluid and observed for eight days for clinical signs and deaths. Ten chicks were used for each isolate. Control chicks received only sterile normal saline with antibiotics. Observations were scored as fol lows : no disease signs = 0, overt sickness = 1, death = 2. The ICPI was taken as the mean value of these scores.
Haemagglutination heat stability at 56°C :
The test was performed according to the method of Hanson et al. (4) . Infected allantoic fluid for each isolate was thawed and warmed to 37 °C and centrifuged at 100 x g for 10 minutes. The supernatant fluid was submerged in a waterbath at 56°C for periods varying from 5 minutes to 240 minutes (Table II) and then rapidly chilled. The haemagglutinating titre of each iso late was measured for these intervals.
Intracloacal infectivity test in susceptible chickens :
Eight-week-old chickens reared in isolation and free from ND antibodies were inoculated by swabbing undiluted infected allantoic fluid into the cloaca. Five chickens were used for each isolate. Chickens were observed for ten days. All birds dying during the study were necropsied and post-mortem findings recorded.
RESULTS AND DISCUSSION
A number of laboratory tests are generally used in pathotyping of ND virus isolates. Of these, the mean death time, intracerebral pathogenicity test, pathogenicity for 8-week-old chickens and ability to plaque on chicken fibro blast monolayers are the ones most commonly used. However, under the pre sent study only the first three tests could be applied together with the haemagglutinin thermostability test.
The results of the laboratory tests are summarised in Table I and, for comparison, figures for some known NDV strains are given in Table III . In the present study, the mean death time of field isolates ranged from 46 hours to 60 hours, with a mean of 51.6. This is comparable to velogenic strains of ND virus reported elsewhere (2, 3). The intracerebral pathogenicity index based on the response of one-day-old chicks to intracerebral inoculation ran ged from 1.4 to 1.9 with a mean of 1.68. This index for velogenic strains has been reported between 1.4 and 2 (8).
The thermostability of haemagglutinin (Table II) from eight field isolates was compared with that of the vaccine strains. The result revealed some minor differences among the field isolates and between these and the vaccine strains. The thermostability of haemagglutinin had a mean of more than 60 minutes for all field isolates under test, giving further support to placing these isolates under velogenic strains.
The result of pathogenicity test in 8-week-old susceptible chickens show ed that all field isolates produced death by intracloacal application within ten days. Two clinically different syndromes were produced in experimental birds by all field isolates. Fifteen isolates (Table I) produced oedema of the head, respiratory distress and greenish diarrhoea. Haemorrhages in the proventriculus and caecal tonsils and haemorrhagic ulcers in the intestines were constant post-mortem features. However, the remaining five isolates (32/10/82 Lusaka, 16/07/83 Lusaka, 152/01/83 Kitwe, 147/01/83 Mazabuka, 111/10/82 Kabwe) produced nervous tremors, paralysis and respira tory distress in inoculated chickens. Post-mortem examination did not reveal a constant feature except haemorrhages in caecal tonsils in 60% of the dead chickens in this group.
Whereas the number of recorded outbreaks of ND in commercial farms is low where a strict vaccination programme is followed, it is believed to be high among traditional farmers where poultry is raised under poor, unhygie nic conditions and where generally no control programmes are followed. Mortality rate in outbreaks involving village farms is very high and this fact supports our finding that pathotypes isolated in Zambia are velogenic. The isolates selected for this study were collected from all Provinces of the country, except Luapula Province from which no outbreaks were reported during the period 1982-1983. The pathotyping study revealed that all twenty field isolates belong to the velogenic type (7, 10, 5) . The pathogenicity tests further showed that 15 isolates were viscerotropic velogenic and 5 could be 
